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NOTE: This is a DRAFT version of the Human Systems
technology/financial roadmap. It is a living document, and
is subject to change both in form and content. This edition
is based on the AIR 4.6 analysis directed from the AIR 4.6
offsite performed Jan 2017. Subsequent editions will
continue this progression based on additional analysis.
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Disclaimer: The information about to be presented affords industry partners insight into on-going and pending acquisitions.

Significant portions of the information are planning in nature and are subject to change throughout the acquisition planning and acquisition strategy approval

process, and in response to NAVAIRSYSCOM, DASN(A&LM) and DPAP peer reviews.
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Develop computational
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‘ Machine learning algorithms that mimic human behavior and performance to recognize, !

synthesize, and predict patterns in data or sensory stimuli

CC2 - Applied Human
Behavior Modeling

Develop standards for
verification, validation,
and accreditation
(VV&A) of human
performance models

Develop Semi-
automated Forces
(SAF) models with

human-like

performance

CC3 - Advanced Training Systems Technology

Create software
development
environments to design
and maintain high-
fidelity trainers

Database management systems and methods to support rapid or automated

configuration

M&S to train and provide engineering test beds in support of research efficacy of|

various approaches to sit for training

‘ Sound measures of trainee outcomes and rigorous experimental methodologies

CC3 - High-Fidelity
Training Environments

Develop real-time flight
aerodynamic and visual
simulation
technologies

3D Interactive Aircraft Carrier Operations
Planning Tool (TSD-BAR)
Virtual Environment Motion Fidelity Model
(TSD-BAR)

(TSD-SBIR: N142-104)

Effective Measures of Training Display System Performance ‘

Extended Field of View (FOV) Video Aviation
Training Aids (PAX)

Visual systems that support high-resolution and multispectral data

Multimedia and multisensory interactive displays and environments

Develop speech
recognition, synthesis
functionality, and
computational
methods to recognize
the difference between
relevant and irrelevant
speech

Natural language interfaces for training

Develop multi-modal
sensory simulation
systems and integrate
into Tactical Software
training applications

Develop multi-touch
interaction and 3D
models

CC3 - Simulation
Interoperability and
Distributed LVC
Technology

Develop interoperable

LVC and Cyber Warfare

training simulation and
technologies

Crew Role Player Enabled by T
(CREATE) (TSD-SBIR:N142-090)
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Distributed Virtual Reality Testbed

Offensive cyber training capabilities

Cyber Security tools

Training system Cyber monitoring tools

‘ Low-cost and scalable training solutions

‘ Broad RF spectrum analysis test and development capability

‘ ive cyber training

Develop Multi-Level
Security Methods to
safeguard classified
information in the LVC
environments

Cross domain solutions

Enterprise Network Guard (ENG)

Develop Mission
Rehearsal Enabled
Database Methods for
collecting and

Distributed Synthetic Environment Correlation
Architecture and Metrics (TSD-SBBIR:N141-006)

logy
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CC4 - Courseware
Design

Develop advanced

technologies and

methodologies for
computer-based and
instructor-led training

Utility and effectiveness of using Fleet produced maintenance videos as job i
perf aids

CC4 - Training
Optimization Analysis

Optimize training event
sequencing and media
utilization

Medical Training Validation 2 (MTV2)

(TSD--DOD S&T)

‘ Training System Requirements Analysis (TSRA) traceability automation tools ‘

Improved methods for TSRAs to support IWC analyses

Improved methods for TSRAs to support maintenance training analyses

CC4 - Training
Effectiveness
Evaluation (TEE)

Determine level of
training effectiveness
and outcome
improvement strategies

CC5 - Warfighter Protection, Performance, and

CC4 1 Human Systems|Analys

Survivability

Develop human and
vehicle kinematic
modeling

Human injury & fatigue modeling

1 Seat performance modeling

Aircrew Accommodation Lab Digital Human
ling (DHM) C:

Develop test fixtures for
dynamic physical re-
creation of vehicle
crash, aircraft ejection,
and windblast

Develop musculoskeletal
injury modeling and risk
prediction

Whole body injury prediction modeling

Low-back pain modeling

Portable Human Vibration Measurements

Neck injury metrics & modeling

Develop
thermoregulatory
modeling to predict
response to cold water
immersion and extreme
temperatures exposures

CC5 - Determine Injury|
Mechanisms

Develop models to

correlate excessive
noise/laser exposure
with hearing/eye damage

Improved flight deck personnel & maintainer (Triple) Hearing

rotection

Earplug integrated pressure sensors

Earplug venting ‘

L ic wireless

Non-invasive Custom Ear Canal mapping and On-site Custom Earplug manufacturing

‘ On-site Custom Earplug manufacturing

‘ Improved Ear seal material

‘ Active Noise

1‘ Improved Earcup material

Active Noise Reduction device evaluation

| ‘ Wireless Earplugs ‘
i | I r/on-p noise 14

Improved FW Hearing Protection

Non-invasive Ear Canal

On-site Custom Earplug Provision
Improved FW Prop & Rotary Wing (ANR) Hrg Prot

Airworthy Noise Measurement Fixture

70, de

Upgrade o'f the Auditory L

_Rhyme Test C

Develop life support
systems (LSS) to improve
parachute performance

Improved parachute

‘ Improved parachute materials & head restraint designs ‘

ecti
)

‘ Parachute probabilistic modeling

Fixed Wing

system

NACES Envelope Expansion (improved drogue cﬁute, thrust ‘

NACES envelope expansion (improved head and neck
restraints); Improved FW non-eject chute & restraint

Develop mitigation
technologies to offset the
effects of acceleration

Air bladder pressurized G Suits
Improved durability materials

Improved maintainability G Suit ‘

Fatigue indicating webbings

loading during normal P Aircrew & FEh & egress
and emergency
operations
Improved NACES ejection seat Sustainability: Sequencer redesign & Service Life Assessment Program
‘ Ejection Seat component survei;lance ‘
Aircrew restraint pre-tensioner
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Crash dynamics recording ‘

Gunner Seat ergonometric improvements

Lumbar support improvements ‘ Custom cushions & lumbar support ‘

Active high-endurance seat cushion ‘

Active vibration dampening ‘

Lap belt pre-tensioner
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CC5 - Warfighter Protection, Performance, and

Survivability

CC5- Develop Injury

Develop mitigation
technologies to offset
the effects of
acceleration loading
during normal and
emergency operations

crash i i ‘

Lower profile emergency egress bottles ‘

Higher endurance seat cushion

Personal Lumbar Support

Improved endurance MH-60 Gunner Seat

Reduced weight & bulk man-mounted survival

equipment

Prevention and
Mitigation
technologies

Develop life support
systems (LSS) to protect
against environmental
stresses

\ ‘ fire ion &

‘ Improved Multi-Climate Protection materials ‘

ility flight suit material

‘ Improved Multi-Climate Protection materials ‘

‘ Improved Undergarment thermal regulation ‘

Mask-on Hypoxia Training Device ‘

‘ E-2D airframe vibration study

Cold-weather footwear &
extreme foul weather gear

'y product expi ‘

Cold Weather Boots ‘

‘ Regulated body cooling

Human vibration measurement

Regulated body heating ‘

Seat vibration induced injury reduction

Develop LSS to protect
against ballistic, directed
energy, CBRN and vision

threats

Develop technologies to
monitor human
physiologic response and
LSS functionality

System (CIDAS) ‘

Biological agent aircraft decontamination system

‘ Chemical agent detection system ‘

‘ Lighter weight, lower bulk, improved protection coveralls ‘

Uniform Integrated Protection Ensemble (UIPE) products

Ballistic injury modeling

‘ Shipboard Chem Bio Aircraft Decontamination ‘

‘ Stand Off chemical agent detection ‘

Lightweight, reduced bulk, flexible ballistic protection

Aircrew Physiologic Monitoring and Warning System ‘

Cognitive Recovery Time after Hypoxia Exposure

Effects of Low Frequencies on Aircrew !

Determination of the Effect of Exercise on Physiologic and Cognitive

to to Hypoxic Hypoxia

Develop enhanced
research protocols to
determine LSS
effectiveness to support
cognitive and physiologic
response against military
relevant threats

ic and cognitive effect of a multi-sti

environment on performance in a flight simulator

Placebo Effect of Hypoxia Using the ROB-D

Construct C of and of

Hypoxia

Create and validate 3-D
computer models of
humans, equipment,
controls, cockpits and

workstations

CC5- Ensure Warfighter|
and Support Personnel
Accommodation

Design, develop, and
validate Digital Human
Models to determine
physical limitations and
optimize warfighter and
maintainer cockpits,
workstations, and work-
area design

Digital Human Modeling ‘

Improve ability to
quantify speech
intelligibility performance
and effectiveness of
hearing protection
devices and
communications systems

L ic wireless

CC5- Develop/Evaluate|
Electro-Optical (EO)
Sensors, Displays,
Interfaces and Devices

Develop analog and
digital head mounted
systems; audio, tactile,

and visual displays

| head protection

d maintainer & flight deck

Common RW Helmet

Helmet/Head & Neck injury modeling ‘

: ‘ Common FW Helmet

Low cost digital interface eyepiece for Rotary Wing ‘

‘ See-through display technology development

‘ Automatic Tinting for display visor development ‘

| ‘ Improved Fixed Wing helmet fit, HMD stability & maintainability

Next generation day/night tactical helmet: high resolution, all-weather, multi-spectral display with

tactical data overl

ay

‘ Human Vision Test System Technology Transfer ‘

Field of View Effectiveness Study

New Capability to the Helmet Impact Testing Drop Tower For Testing

Inertia Reels and Energy Absorbers
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CC5- Develop/Evaluate
Electro-Optical (EO)
Sensors, Displays,
Interfaces and Devices

Develop and validate
automated machine
vision test capabilities

Eye protection integrity monitor
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Funded Capability Enhancement

[ unfunded potential Capability Development |

Adv Research Or Tech Dev (Unfunded)

Joint Initiative

Soft armor assessment (Army)

Enhanced soft material armor




CC5- Develop
Equipment and
Procedures Related to
Aircraft LSS
Performance, and
Maintainability

Develop and upgrade
legacy LSS for Survival,
Evasion & Recovery

bic

/0

7 g e-textiles &

Reduced bulk LPU/Life Raft material

Non-Combat Survival Radio
requirements definition

Improved flotation

Sustainable Non-
Combat Survival Radio

Smaller profile, autu-a&i tion,
software reprogrammable Combat

‘ Improved cold water survival suit

Develop and upgrade
legacy LSS for oxygen
generation, system fault
detection and isolation,
hypoxia investigation,
and prognostic health
monitoring

and

pi ion for Rotary Wing
ic Aircraft

Volatile organic

‘ proved iration p for ‘ |
Tactical Aircraft |
H Next Gen Aircrew Protective
Oxygen system fault ion & di i
Physit ical monitoring, & g; P limits

Oxygen Monitor Integrity Check ‘

02

‘ Personal physiological condition monitoring; Increased capacity ‘

Improved Oxygen Concentration ‘

Personal Helicopter Oxygen Delivery System (PHODS) ‘

Aircraft-mounted Toxin
warning s

sensor, scrubber &
stem

Develop and improve
maintenance concepts
for optimizing LSS
performance

Develop and implement
analytical methods and
procedures for
conducting engineering
investigations

CC5- Aircraft Interior
and External Lighting
Compatibility

Develop lighting and
night vision compatibility
requirements
specification and
verification

reduced

Enhanced Visual Acuity (EVA]) Inc. 1:
reduced halo effect, lighter weight with

overlay

‘ Improved Visual Acuity Il Tube NVGs

Reconfigurable high resolution H
AMOLED micro-display

Follow-on

‘ Digital Night Vision System Test Capability Development ‘

‘ Next Gen EBAPS (ISIE-19) NIR digital sensor ‘

EVA Inc. 2: Enhanced digital Situational

Solid state multi-spectral extreme low light level fused sensor display

ic Tinting for aisplay visor
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